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Report  No.  8926-149 

Material  -  Adhesives  -  Structural  -  FM  58 
(Bloomingdale  Rubber  Co . ) 

Qualification  Tests  for  >fetal-to-Metal  and 
Honeycomb  Core  Panel  Bonding  of 
Aluminum  Alloys 


Abstract : 

Lap  shear  tensile  and  peel  test  specimens,  incorporating  2024-T3  aluminum 
alloy  sheet,  and  BR-223  adhesive  primer  and  FM  58  film  adhesive  (both 
Bloomingdale  Rubber  Co.  adhesive)  were  prepared  and  tested  in  accordance 
with  Specification  MII-A-509OB  and  Convair  Specification  22-01310,  respec¬ 
tively.  In  addition,  1/2"  thick  aluminum  alloy  honeycomb  panels  con¬ 
sisting  of  0.020"  thick  clad  2024-T3  aluminum  alloy  face  plates  and  5052 
aluminum  alloy  honeycomb  core  and  the  two  adhesives  mentioned  were  prepared 
and  tested  in  accordance  with  Convair  Specification  22-00401.  The  curing 
procedure  involved  in  specimen  preparation  consisted  of  pre-curing  at 
175®F  for  60  minutes  and  bonding  at  350®F  for  60  minutes  under  a  pressure 
of  50  pel.  The  tests  showed  the  FM  58/BR-223  adhesive  system  in  conform¬ 
ance  with  Specification  Mil-A-5090B  requirements  for  tensile  shear 
strength  at  -67'’F.,  room  temperature  and  180®F.;  and  after  exposure  to 
JP-4  fuel,  Skydrol  500,  lOO^t  relative  humidity  and  salt  spray.  The 
adhesive  system  also  was  shown  in  conformance  with  flexural  and  peel 
strength  requirements  for  aluminum  honeycomb  panel  construction.  Some 
of  the  peel  tests  indicated  that  the  adhesive  system  could  be  used 
successively  for  large  metal-to-metal  bonds. 


Reference:  Hunt,  H.  H.,  Bergstrom,  E.,  Plcotte,  G.  L.,  Keller,  E.  E., 

"Evaluation  of  the  FM  58  Adhesive  System,"  General  Dynamics/ 
Convair  Report  MP  59-071,  San  Diego,  California,  2  June  1959. 
(Reference  attached). 
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IMTROPnCTICNi 

The  development  of  the  n(«58  adhesive  system  was  initiated  by  the  blooningdals 
Rubhcr  Company  of  Aberdeen,  Maryland,  at  the  request  of  Convair,  San  Diego, 
Engineering  Department* 


OBJECT  1 

1*  To  determine  if  the  FK-58/bIU223  adhesive  system  meets  the  qualifioatioa 
test  requirements  of  MIUA>509(»  and  Convair  SpeoifioatioM 22-00401 
and  22-01310. 


CONCLDSIOMSi 

1.  The  FM-38/DIU223  adhesive  system  meets  the  requirements  of  K1L-A-5090B 
for  tensile  shear  strength  at  -67®P,  room  temperature,  180®P*  and 
after  exposure  to  JP-4  fuel,  Slcydrol  500,  100%  reUtive  humidity 
and  salt  spray* 

The  material  meets  the  flexural  and  drum  peel  strength  requirements  for 
core  to  sicin  production  bonding  of  Convair  Specification  22-00401. 

The  metal-to-netal  peel  test  specimens  made  by  bonding  16"  x  16* 
skins  do  not  meet  the  requirements  of  Convair  Specification  22-01310  for 
■'fsngth  at  room  temperature*  Results  do  indicate  that  fM-S8 
nay  be  used  successfully  for  large  area  metal-to-netal  bonds* 
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The  4"  X  9”  lap  Joint  speoioons  voro  proparod  in  auffioient  quantltlea 
from  .064"  2024-T3  olad  aluminum  alloy  conforming  geomstrioally  to  Plguro  2 
In  HIL-A-S090B,  All  edgaa  of  tha  panels  to  ba  within  tha  '^omplatad  bonded 
lap-Jolnts  ware  milled  true  and  smooth  before  the  panels  were  olaaned  and 
bonded. 


Specimens  .020"  x  1”  x  10"  were  obtained  by  subsequent  shearing  of  two 
.020"  X  16"  X  16"  2024-T3  olad  aluminum  alloy  (Speclfloatlon  QQ-A»362) 
bonded  sheets.  Speolmens  were  of  the  sise  shown  in  Figure  3  of  22-01310 
and  oonfonned  to  the  applicable  requirements  of  22-01308,  peuragraph  4.4*2. 1.1. 
and  4.4. 2. 2.1.  Care  was  taken  to  avoid  crushing,  soratohing,  denting  and 
delaminhtlon  wf  the  test  specimens. 


Two  sandwich  panels  16"  x  16"  were  fabricated  using  .020"  thick  2024-T3  olad 
aluminum  alloy  skins  and  0.500  inch  thick  5052  honeyoomib  core  in  accordance 
with  Specification  KIL-C-7438B,  Type  IB.  Five  3"  x  16"  speolmens  with  the 
core  ribbon  parallel  to  the  16  inch  dimension  were  out  from  each  panel. 


The  a^.esive  tape  (FK-58}  and  prise  (BR-223}  used  in  making  the  tests  outlined 
in  this  report  were  procured  from  the  Bloomingdale  Rubber  Company  Laboratories. 
PM-58  was  furnished  in  a  roll  48  inches  wide  by  36  yards  long  with  eaoh 
.015  mil  layer  separated  by  a  non-blocking  film  baoking.  Film  weight  was 
0.086  Ibs/sq.ft.  bH-223  prime  was  supplied  in  one  pint  containers  designated 
M  Batch  No.  C-33-2  manufactured  12/18/58. 
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«a  raficwm 

-  Pf  nratlon  for  Bondin« 
airfADA  PrAPATAtian  -  IfatAl 

!•  Haad  vip>  with  nathyl  athirl  ketone  and  clean  cheeaeoloth* 

2*  SeditMi  diehroaate  ••  aulfurie  acid  etch  10  •  13  ninutea  at  150^F  i  lO^F 
in  a  solution  ooaprised  oft 

SodiUN  Dlohroaate  4  parts  hgr  weight 
SuLfhrle  Aold  10  parts  by  weight 

Water  30  parts  by  weight 

3*  Tap  water  rinse. 

4*  Distilled  water  rlnss* 

5*  Oven  dry  20  nlnutes  at  150^  In  an  air  olroulatlng  ovsn,  after  eheoklng 
fer  a  water  break  free  surface* 

6*  Cool  to  rooe  te^ierature* 

airfeoa  Prt«lnw« 

1*  Shake  BiU223|  thinned  to  10]^  solids  with  eethyl  Isebutyl  ketoxte,  In  a 
paint  shaker  for  15  nlnutes* 

2*  Spray  prlas  on  faying  surfaces,  using  BIU223,  to  a  dried  film  thickness 
of  *0005"  to  *001"* 

3*  Air  dry  prlne  for  30  nlnutes  at  roen  tenperature  followed  by  60  nlnutes 
at  175^  in  an  air  olroulatlng  oven* 

4*  Cool  to  roen  tenperature* 

fllHnjng  9f  ff9n« 

Core  was  cleaned  by  spraying  liberally  fron  both  sides  with  unoontanlnated 
aliphatic  naphtha  oonfoming  te  Federal  Specification  TT*JI-95a*  Caro  was 
taken  not  to  allow  core  to  stand  in  the  liquid  during  this  operation* 

Bandlns  Procedure  -  Metal-To-Metal  t 

1*  fM-58  flln  was  Interposed  between  the  prlned  faying  surfaces  and  the 

spsolnens  were  assenbled  for  bcmdlng  and  curing  in  a  3  platen  oleotrloally 
heated  hydraulic  press  Model  Mo*  2309  for  M  ninutee  at  350^F 
and  50  PSI.  Silioone  robber  stripe  were  placed  above  the  bond  area 
prior  to  placing  the  assenbly  In  the  press  te  Insure  pressure  equalisation 
during  the  cure* 
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TKST.PROCIDPRai  (Cont<d) 

Bonding  ProcAdur*  -  Jtndiliob  AtluhlltlT 

1.  TIm  FM«58  fils  WAS  intorpoMd  bntwon  the  prinod  faying  utal  aklna 
and  honijrooab  oora  in  auoh  a  mannar  that  tha  aerla  cloth  aid# 

of  tha  filn  waa  adjaoant  to  tha  olaanedf  but  unprinad  alumlnua  oora. 

2.  Tha  aaaaably  waa  plaoad  in  a  Blaok  Urather's  praaSy  Modal  Mo.  D>1006 
with  18"  X  18”  alaotrioally  haatad  platana  uaing  tha  bonding  eyola 
apaoifiad  for  natal-to-aatal  curing.  Tha  ralaaaa  of  praawra  following 
bonding  was  acconplishad  whan  tha  tanparatura  waa  raduoad  to  150^F. 

TKSTIMGi 

Ttniiit  ShwT 

Spaoinans  wara  taatad  in  aeoordanoa  with  paragraph  4. 3.2.1  of  Military 
pacification  MIL-iU509QB  at  tha  following  tanparaturaat 

(a)  Low  taaperatura  («67*  *  2^F)t  Spaolaans  wara  aaintainad  at  this 
tanparatura  by  using  a  aixtura  of  dry  ioa  and  isopropyl  aloohal. 

(b)  Standard  (room)  tanparatura  (75°  t  5°F). 

(o)  tlavatad  taaq>aratura  (180®  t  2°F)i  Spaoioans  wara  maintaJ.nad  at 

this  tanparatura  by  using  a  bath  of  alaotrioally  haatad  Dow  Gaming 
710  fluid  oontrollad  by  •  Laada  and  Northrup  Conpany  Spaadonax  - 
typa  G  racordar  •  eontrollar. 

PhI  Ttrtiaii 

Spaoinans  wara  tastad  for  paal  strangth  in  tha  adhasiva  laboratorlas 
drun-typa  paal  tastar  using  tha  prooadura  listad  in  Convair  Raport  8-01310. 

Low  tanparatura  (-67°  t  2®F)  was  obtalnad  by  using  a  aixtura  of  dry  ioa 
and  isopropyl  alcohol. 

naxural  Honayoonb  Tasting  i 

Spaainans  wara  loaded  and  tastad  at  roon  tanparatura  as  shown  in  Spaoifioation 
0-05033f  Figure  1.  A  skin  oonprassion  stress  of  50,000  psi  and  a  oora  shanr 
straas  of  211  psi  and  an  "A”  distanoa  of  4.75  inohas  was  used.  Tasting  was 
aooenplishad  by  naans  of  a  Cal-tastar  Modal  j|TH-5.  Rata  of  loading  was 
200  pounds  par  oinuta. 
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TBSTIHGt  (Cont'd) 

Fill  S9B«r9Wt  Ttrti? 

P««l  tEits  var*  oonduotEd  in  Aooordane*  with  SpaolfiOEtlon  22-01310  on  th« 
falltd  flEZurEl  ipEeiBans  at  rooo  iMparaturE,  using  a  olimbing  drum 
paal  tastar  at  a  rate  of  4  to  12  inches  per  minuts. 

Low  teaperAtura  (-65**  t  2**F)  paal  testing  was  acoomplishad  fagr  using  dry 
lea  and  a  IflaMar  Cald  Box  Nolal  n(U-85xl000  regulated  fay  a  Modal  402 
Mlsslasr  Cdntrollar.  Spaoiaans  were  not  flaxurally  tested  prior  to  low 
taaporaturo  pealing. 

BBSOLTSi 

The  results  of  testing  and  oaloulationa  are  given  in  the  following  tables. 

It  is  possible  to  refer  to  Table  I  for  a  sinultanaeus  verification  of  the  results 
af  all  the  tests  perforaed. 


MOTBt  The  test  data  froa  which  this  rapoi*t  was  prepared  are  raoordad  in  Materials 
and  Prooassas  Test  Laboratories  Data  Book  Ho.  3005. 


ACCESS  NO. 


Title;  MATERIAL  -  ADHESIVES  -  STRUCTURAL  -  PM  53  (BLOOMINGDALE  RUBBER  CO.). 
QUALIFICATION  TESTS  lOR  METAL-TO-MBTAL  AND  HONEYCOMB  CORE  BONDING 
OF  ALUMINUM  ALLOYS. 

Authors:  Hunt,  H.  H.,  Bergstrom,  E.  E.,  Picotte,  G.  L.,  Keller,  E.  E. 

Report  No . ;  8926-149  Date :  2  June  1959 

Contract:  Model  30,  Commercial 
Contractor:  General  Dynamics/Convair 

ABSTRACT;  Lap  shear  tensile  and  peel  test  specljnens,  incorporating  2024-T3 
aluminum  alloy  sheet,  and  BR-223  adhesive  primer  and  FM  53  film  adhesive  (both 
Bloomingdale  Rubber  Co.  adhesives)  were  prepared  and  tested  in  accordance  with 
Specification  MII-A-509OB  and  Convair  Specification  22-01310,  respectively. 

In  addition,  1/2"  thick  aluminum  alloy  honeycomb  panels  consisting  of  0.020" 
thick  clad  2024-T3  aluminum  alloy  face  plates  and  5052  eJ.uminum  alloy  honeycomb 
core  and  the  two  adhesives  mentioned  were  prepared  and  tested  in  accordance  with 
Convair  Specification  22-00401.  The  curing  procedure  Involved  in  specimen 
preparation  consisted  of  pre-curing  at  1T5*F  for  60  minutes  and  bonding  at  350'’P 
for  60  minutes  under  a  pressure  of  50  psl.  The  tests  showed  the  JM  58/BR-223 
adhesive  system  in  conformance  with  Specification  Mil-A-5090B  requirements  for 
tensile  shear  strength  at  -67'’F.,  room  teinperature  and  180*F.;  and  after  exposure 
to  JP-4  fuel,  Skydrol  500,  lOO^t  relative  humidity  and  salt  spray.  The  adhesive 
system  also  was  shown  in  conformance  with  flexural  and  peel  strength  requirements 

(Continued) 


ACCESS  NO. 


Title:  MATERIAL  -  ADHESIVES  -  aTRUCTURAL  -  FM  58  (BLOOMINGDALE  RUBBER  CO.). 
QUALIFICATION  TESTS  FOR  METAL-TO-METAL  AND  HONEYCOMB  CORE  BONDING 
OF  ALUMINUM  ALLOYS . Continued 


for  aluminujB  honeycomb  panel  construction.  Some  of  the  peel  tests  indicated 
that  the  adhesive  system  could  be  used  successively  for  large  metal-to-metal 
bonds . 


15  pages^  13  tables,  9  references. 
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1*  "TaBhnlOAl  DntB  nU58  SttruoturBl  idhaalYB,”  BlooBlnfdala  Rubbor  Coapany, 
OBtobar  !•  1958, 

2*  "AdbaalYB}  ilrfraaa  Struoturalf  Matal  to  Matal"(  Nllitaryf  MII^A^5090By 
Jiiljr  1,  1954. 

3.  "AdhaalYO  Bondad  Matal}  Prooaas  and  Inapaotion  RaqulraBanta”,  Militaryf 
N1U4-9067A,  Jan.  10,  1955. 

4.  ^era  Natarlal}  Alumlnuai  Honayeoab",  Military,  MILJ!»743BB,  Daoaabar  21,  1953. 

5.  "AdbaaiYB)  Matallio  Structural,  Sandwich  Construotion",  Military,  MIL-A-25463, 
January  14,  1958. 

6.  "Spaoifioation  for  Sandwich  Conatruotion”,  Convair  0-05033P,  October  31,  1950. 

7.  "Bondad  Aluainua  Alloy  Aircraft  Parta}  Adhaaira  Prooaaa  and  Inapaotion 
Raquiraaanta",  22-01308G,  Pabruary  6,  1958. 

8.  "Paal  Taat  Prooadura  for  AtBiaaiva  Quality",  Convair,  22>01310  C,  March 
27,  1958. 

9.  "Aluainua  Honaycoab  Sandwich  Panala  and  Coaponanta  Procasaing  Of",  Convair, 
22.0Q401B,  Fabniaxy  5,  1958. 
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t&aiLi 

SUHMLSX  CP  TEST  RESULTS 


Teat 

Speelfloatlen 

Raqulreaent 

! 

Teat  Reaulta 

Per  PM  58y^R  223 

Standard  (  Reen  )  Teep* 

Shear  Strength 

2500  PSI 

3922  PSI 

-67*’  1  2^  Shear  Strength 

2500  PSI 

•2972  PSI 

4180'^  1  2?  Shear  Strength 

1250  PSI 

2739  PSI 

Shear  Strength  After  7  Daya 
loMralen  In  JP-4  Puel 

2250  PSI 

a23  PSI 

Shear  Strength  After  7  Daya 
laaeralen  In  Skydrel  500 

2250  PSI 

4295  PSI 

Shear  Strength  After  30  Daya 
Salt  Spray  Expeaure 

2250  PSI 

4088  PSI 

Shear  Strength  After  30  Daya 
100$  RelatlTe  Huiddlty 

Expeaure 

2250  PSI 

3042  PSI 

Standard  (  Reea  )  Teap. 

Peel  Strength 

30  Lba./ln.Width 

27  Lba*/In. Width 

-67*  t  2®^  Strength 

None 

13  Lba. /In. Width 

Standard  (  Reea  )  Teap* 

Peel  Strength  After  7  Daya 
Iirjwralen  In  JP-4  Fuel 

Nene 

26  Lba*/ln.Width 

Standard  (  Reea  )  Teap* 

Peel  Strength  After  7  Daya 
laaeralen  In  Skydrel  500 

Mene 

26  Lba./ln.Width 

*  Metal  "pull  out"  occurrad  at  pin  hole  in  the  Mjerltp  of  the 
speciznene  teated  at  thereby  preeludin;j  a  bond  type  failure* 
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t. 

CO 

Test 

Specification 

Requirement 

Test  Results 

For  FM  58/3R  223 

ALUMINUM  HONBYCOffi 

Standard  (  Ream  )  Tecip. 
Cenpresslon  Stress 

Peel  Strength 

50,000  PSI 

60  In. -Lbs. 

55,S28  PSI 

112  In. -Lbs. 

-65"  ±  2"F  Peel  Stren^jth 

45  In. -Lbs. 

57  In. -Lbs. 

H 

Standard  (  Rooe  )  Temp. 
Cor.presslon  Stress 

Peel  Strength 

ATter  7  Days  Imr.crslen 

In  JP-4  Fuel 

I>on& 

None 

56,201  PSI 
llt^  In.-Lbs. 

1 

Standard  (  Rooa  )  Tenp« 
CoBpresslon  Stress 

Peel  Strength 

After  7  Days  Imerslon 

In  Skydrol  500 

None 

None 

55, "28  PSI 

116  In.-Lbs. 

Standard  (  Rooc  )  Temp* 
Compression  Stress 

Peel  Strength 

After  30  Days  1005 

Relative  Humidity 

Exposure 

None 

None 

54, U7  PSI 

97  In.-Lbs. 
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lAfiliJL 


STAMQflRO  (  ROOM  )  TSM^SRATURE  SHEAR  STRENGTHS 

ShdAT  Strength  %  Fhllure  *C.0.L.T. 

Speelatn  No.  PSI  Adheilvo  CoheelTO  Mill 


Avg.  3922 


USULi 


-67>  t  2®F  SHEAR  STRENGTHS 


SpeolMn  No. 


Sheer  Strength 
PSI 


%  Failure  •C.G.L.T. 

Adheiive  Goheiive  Mill 


Arg.  2972 


*C.G.L.T.  =  Cured  glue  line  thlckneii. 

**Notet  Mital  "pull  eut"  ooourred  at  pin  hole.  3ond  did  not  rupture. 
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T.IBLE  4 


■fl80'*t  2*^  SHm  STBINGTHS 


Shear  Stirength 

%  Failure 

Speclsen  No. 

PSI 

Adhesive  Cohesive 

IB 

2555 

100 

0 

2B 

2945 

100 

0 

3B 

29U 

100 

0 

4B 

2722 

100 

0 

5B 

2n8 

100 

0 

6B 

2545 

100 

0 

7B 

2^ 

100 

0 

Avg.  2739 

•C.O.L.T. 

MllR 


8 

8 

6 

8 

8 

6 
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TABLE  $ 


STANDARD  (  ROOM  )  TEMPmTURE  SHEAR  STRENGTHS  AFTER 
7  DAYS  IMffiRSION  IN  JF-4  FUEL 


Specimen  No. 


Shear  Strength 
PSI 


%  Failure 

Adhesive  Cohesive 


•C.G.L.T. 

Mils 


ID 

4027 

80 

20 

2D 

Ull 

CO 

20 

3D 

4102 

ro 

20 

4D 

4182 

EO 

20 

5D 

4000 

80 

20 

6D 

4018 

60 

20 

7D  (  ContMl  ) 

jm 

50 

50 

Avf. 

4123 

8 

7 

8 
8 
8 
6 
9 


10 

MP  59-^ 

30  * 

2  JuBs  1959 


Notes  Control  speclsen  cut  from  panel  prior  to  exposure 
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TABU  6 

3TAMIARD  (  ROOM  }  XEMnOATORE  SHXAR  STRENGTHS  AFTER 
7  DATS  IMMERSION  IN  SKTIRIOL  500 

Sbemr  Streofth  %  Fallur*  *C»G«L*Ti 

ti  Me.  PSI  AdhBBlT*  CehABlT*  MLlB 


u  a3o 

Zk  4423 

3B  4241 

4B  4398 

51  att 

6i  4a7 

71  (  CoDtr«l  )  XLSSl 

AYg.  4295 


60 

80 

80 

50 

20 

80 

60 


20 

20 

20 

50 

80 

20 

40 


8 

7 

8 
7 
11 
5 
9 


TABLK  7 

STANDARD  (  ROOM  )  TEMPERATURE  SHE  .R  STREI.GTHS  AFTER 
30  OATS  SALT  SPRAT  EXPOSURE 


Shear  Strength 


%  Failure 


•C.G.L.T. 


Speciaan  No, 

PSI 

AdbeBlve 

CohealYe 

Mila 

IF 

4009 

50 

50 

6 

2F 

4028 

50 

50 

5 

3F 

42a 

50 

50 

5 

4F 

a67 

50 

50 

5 

5F 

3926 

50 

50 

5 

6r 

a57 

50 

50 

7 

7F  (  Centrol  ) 

AOQO 

50 

50 

9 

Arg.  4088 
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STAMOIRD  (  ROOM  )  TS^fi’SRJlTURE  SHKVR  STRSKGTHS  .iPTBR 
30  DAIS  lOOji  RBUTIVB  HDMIDITI  EJffOSUBE 

Shaar  Strength  Jl  Failura  •C.Q.L.T. 


Spaeiaan  Me. 

P3Z 

Adhesive 

Ooheslva 

IG 

3048 

20 

80 

20 

2889 

2C 

eo 

3G 

3038 

20 

80 

40 

3104 

20 

'JO 

5G 

3240 

20 

80 

6G 

2934 

20 

80 

7G  (  Control  ) 

20 

80 

Avg,  3042 
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STAKDARD  (  ROOM  )  TEKFERATDRB  PffiL  STRENGTHS 


Peel  Strength 

%  Failure 

•C.G.L.' 

Speelaen  Ko. 

Lbs.An«Width 

Adhesive  Cohesive 

Mis 

U 

25 

10 

90 

12 

2A 

30 

50 

50 

12 

3A 

35 

50 

50 

12 

4A 

22 

50 

50 

12 

SA 

25 

10 

90 

12 

64 

u. 

10 

90 

12 

Avg,  27 

Nptat  Control  specimen  out  fror  panel  prior  to  exposure* 
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U 
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30  ' 
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•iff  t  FKBL  STBSNOTHS 

PmI  Strength  %  Fkllor*  *C.Q.L.T. 


Spaeiaen  Ne. 

Lha.An«Vldth 

Adhealre 

CehasiTV 

Milt 

10 

11 

0 

100 

13 

20 

13 

0 

100 

12 

30 

U 

0 

100 

12 

13 

0 

100 

12 

50 

U 

0 

100 

12 

60 

U 

0 

100 

12 

Avg.  13 


STAMOARD  (  ROOM  )  TSmRATDRE  PEEL  STRENGTHS  AFTER 
7  DAIS  IMffiRSIOM  IN  JPH  FUEL 


Peel  Strength 

%  Failure 

•C.G.L.' 

Speolaen  Re. 

Lbe.An.Vldth 

Adheeire 

CoheaiTe 

Mila 

ID 

28 

0 

100 

12 

2D 

28 

0 

100 

13 

3D 

26 

10 

90 

12 

AD 

22 

10 

90 

13 

3D 

26 

0 

100 

13 

60 

2& 

Aeg.  26 

10 

90 

12 
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STAMQLRO  (  BOOH  )  fE^PEBiZOBE  PBBL  STRENGTHS  AFTER 
7  DATS  iWBiSION  IN  SEIDBOL  500 


Peel  Strength 

%  Failure 

•C.G.L.' 

SfAciaBB  Mr. 

Lbe./ln.Vidth 

Adheeive 

Ceheelre 

MLlE 

IE 

25 

0 

100 

12 

21 

26 

0 

100 

12 

31 

25 

90 

10 

12 

41 

28 

10 

90 

12 

5B 

26 

0 

100 

12 

U 

Ayg.  26 

0 

100 

12 
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